A study of an acaulescent palm, Johannesteijsmannia lanceolala J. Dransfield was can'ied out in Angsi Forest Reserve, Negeri Sembilan, Malaysia for a period of l9 months. A total of 32 adults,24 juveniles and 32 seedlings from 3 different plots were censused every two-weeks. The results showed that the average numbers of new leaves entering the crown within the study period (19 months) were: 3.3,2.6 and 1.3 for 2.1, 1.6 and 0.8 leaves per year for adult, juvenile and seedling, respectively. From the calculation, it was discovered that the time spent by each leaf in the crown before it died rvas 8.8 years for adult and 8.4 years forjuvenile.
INTRODUCTION
The study of growth rates of forest species is vital in forest management and regeneratlon because it indicates how fast or how slow the forest can regenerate and recover, especially after forest disturbance, which is currently being addressed in many developing countries including Malaysia.
Especially in the case of the species studied here, rvhich hes been classified as under threat, the data of growth rates is important to emphasise the need for its protection. where, pL = plastochrone and cL = total number of leaves in crown.
The folmula can be used with the assumption that the plastochrone interval is constant, but knowing the exact interval requires a long period of field observation. However, it has been proven that palm growth rates are almost constant, and short-term measurements do reflect overall growth rates accurately (Sarukhan 1978 and Dransfield 1987) . Ir is a plant of hill slopes, in the undergrowth of primary rain forest, and is very intolerant of forest disturbance. It has never been observed in secondary forest and rarely survives any clear felling (Dransfield 1972) . J. lanceolata is one of the four Jolmnnesteijsmannia species that are classified as rare and under threat (Johnson 1996) . This genus can be found in the north Sumatra, Malay Peninsular and Borneo (Dransfield 1972) . Johannesteijsmannia (with exception of ,/. 
MATERIALS AND METHODS
Three plots were set up, each of 40 x 40. The area chosen contained the greatest concentration of the species, so that they contained enough plants for the study. The plots were laid parallel to the river and were marked at least 5 m away from the trail along the river to avoid any disturbances from passers by.
In this study, three life stages were differentiated based on the number of living leaves in the crown: seedling (from newly germinated to 9 crown leaves), juvenile (from l0 to 1g crown leaves), and adult (from 19 to 35 crown leaves). months for juveniles and 4.5 months for adults.
With the formula LLS = PL X CL, we found that the lit'esparn of each leaf is 8.8 years in adults and 8.4 years in juveniles. However, the plastochrone for seedlings could not be obtained reliably, due to its very slow growth -a study period of l9 months is nclt sulTicient. t7 DISCUSSTON Palms are growth-limited because they have no secondary vascular cambium and so lack any mechanism for secondary increase of vascular tissue (Holttum 1955) . Palms normally remain unbranched above ground, either because they simply lack any lateral vegetative meristems, or because such meristems are restricted to the base of the stem (Tomlinson 1979) . Therefore, it has been agreed that in palms, growth is best represented by an increment in a morphological parameter such as number of new leaves produced over a certain period of time. Leaf life-span is a measurement of how long a single leaf remains in the crown, and this depends on the rrumber of living leaves in the crown. As olre leaf enters the crown, another leaf is produced by the apical meristem as the oldest leaf dies (Clancy and Sullivan 1990) , and the number of leaves in the crown was approximately equal to the number at the beginning, where no apparent transition series from seedling to juveniie and juvenile to adult were observed in the whole study period. The leaf life span of a larger individual (one with more leaves in the crown) would be expected to be longer, and this is true in our study rvhere the adults' leaves remain the longest time in the crown. In this study, our calculaticns on leaf life span are based on only 32 and 24 individuals of adults and juveniles respectively, and this may limit their inaccuracy. However, the t-test has ECOPRINT VOL 12, 2OO5
shown that there are no significant differences between readings in 3 plots, and the long study period and few repetitions of plastochrone reading suggest that the data obtained is accurate.
In the species studied. a few spear leaves can grow in the crown at the same time but they always appear one after another. Some other palm species may only have one spear at a time; so it appears, elongates and opens fully before the next spear leaf can emerge, e.g., Arenga-westerhoutii and A. obtusifulia (Rozainah et al. 2000) .
In "/. lanceolata, the adults produced 2.1 leaves per year, and leaves remain in the crown for .Iuveniles grow slower than adults in this study, as expected and also as found in many other studies (De Steven et al. 1987) . Seedlings grow slowesr, with not even one full leaf appearing in one year. The data presented here might create awareness that this species is already a slow growing plant and in order to inhibit further negative impact such as it becoming endangered or extinct, some form of regulation or public awareness needs to be imposed.
